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Recently, we employed Randall's modification
(1) of 1\Iinor's classical starch-iodine test to in-
vestigate local sweating responses to intradermal
injection of methacholine. This method obviates
the need for powdered starch in an atomizer and,
in addition, gives a record which remains for sev-
eral days. Although Randall's method was pub-
lished in 1946, it has not been utilized much by
dermatologists with the exception of Lobitz and
Campbell (2). Minor's solution is painted on the
skin and allowed to dry. This solution consists of
crystalline iodine, 2gm., castor oil, 10 cc., and ab-
solute alcohol to make 100 cc. We have found that
95 per cent alcohol is satisfactory and that the in-
clusion of the castor oil is optional. After this solu-
tion is dry, 0.05 to 0.1 cc. of a 1 per cent solution
of methacholine chloride (mecholyl) is injected in-
tradermally. At varying intervals, strips of ordi-
nary paper are held lightly in contact with the
skin for 20 seconds. A dark blue imprint is left on
the paper whenever sweating is occurring. Con-
secutive periodic imprints can be made on one
strip of paper. We have found that white paper
with a smooth hard finish is preferable. At one's
convenience, the number and size of the sweat
droplets can be measured and photographic
records taken. Varying the time of contact of the
paper with the skin can be done and allows crude
quantitative comparisons. Fading of the imprint
will occur, particularly if it is exposed to strong
light, but generally the imprints remain satis-
factory for several days.
Using this technic, we have investigated normal
variations in the regional response of sweat
glands. Fifteen healthy white adults (eight males
and seven females) were given 0.05 to 0.1 cc. of
1 per cent mecholyl intradermally in four sites,
the side of the forehead, the cheek, the anterior
mid-portion of the forearm, and the palm. Im
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prints to determine the evidence of the sweating
were taken at intervals of 30 seconds, 60 seconds
and 3 minutes. These imprints were analyzed and
compared within 48 hours. The sweating reaction
was graded from 0 to 5. Grade 0 meant that only
0 to 5 droplets of sweat were counted in an area
measuring 2 sq. cm. on the imprint; grade 1
meant that 5 to 15 drops were counted; grade 2,
15 to 50; grade 3, 50 to 200; grade 4, more than
200, and grade 5 indicated a maximal response in
which imprints of the individual droplets could
not be counted and only a purple smear was seen.
The size of the droplets was graded as S (pin-
point in size) and L (two or three times the size
of 5). This grading allowed for easy tabulation.
RESULTS
Examples of the sweating responses utilizing
Randall's method are shown in figures 1 and 2.
The peak sweating response in the regions tested
was usually obtained in the imprint made 30
seconds after the injection and was maintained
in the subsequent imprints made at 60 seconds
and 3 minutes. The only differences were in the
appearance of peculiar patterns of dispersal of
the mecholyl often observed in the imprint made
at the 3-minute tracing. Figure 1 portrays such
an occurrence. Randall and associates (3) have
interpreted this pattern as suggestive of dis-
persal of the mecholyl through the lymphatic
channels.
The regional response of the sweat glands to
intradermally injected mecholyl is given in
Table 1. Three patients had complete absence of
sweating from the cheeks and six others showed
little sweat gland activity there. One patient had
little sweating on the side of the forehead, where-
as six others gave a moderate response at this
site. Five patients had a maximal response on the
side of the forehead. The anterior mid-portion of
the forearm consistently showed numerous func-
tioning sweat glands, but no maximal responses.
Maximal sweat-gland activity was elicited in the
palms in only a third of the subjects. In one in-
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FIG. 1. A sweating imprint record using Randall's method. Imprint was taken from the anterior mid-
portion of the forearm 30 seconds, 60 seconds and 3 minutes after injection of methacholine. Intervals
read from right to left.
FIG. 2. A sweating imprint record using Randall's method. Imprint was taken from the cheek 30
seconds, 60 seconds and 3 minutes after injection of methaeholine. Intervals read from right to left.
stance, only a slight sweating was elicited on the
palms.
The size of imprints of the sweat droplets varied
regionally. Droplets were rather consistently large
on the side of the forehead and small on the
palms. Those of the cheek and anterior mid-
portion of the forearm were variable.
None of the subjects had serious reactions.
About a third experienced mild vasodilatation
and salivation.
COMMENT AND SUMMARY
Randall's modification of Minor's classical
starch-iodine test offers the clinician a simple,
easily reproducible and semi-permanent record
of local sweating. The simplicity of this method
and facility for delayed analysis encourages
clinical application. Use of this method revealed
little activity in sweat glands of the cheeks in
60 per cent of 15 normal subjects tested. In three
instances, no sweating was observed on the
cheeks. These results are in agreement with
those of Randall (1), who demonstrated an ab-
sence of sweating over the zygoma, and with
those of Herrmann and associates (4), who found
markedly reduced values for sweating on the
cheeks. Similar findings were suggested by Arnold
(5, 6). Although our series is too small to permit
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TABLE 1
Respcnse of the sweat glands to intradermal injection
of I per cent solution of methachotine
Grade of Sweating and Size of Droplets5 From:
any definite conclusions, it does emphasize the
regional variation possible in the number of
functioning sweat glands. Also, functioning
sweat glands on the side of the forehead were
not numerous compared to the forearms and
palms, but the size of the sweat droplets was con-
sistently larger. No sexual differences were noted
by this method.
The varying response to mecholyl in the palm
is confusing because of the innumerable sweat
glands known to be present and functioning at
this site. Randall (1) was not able to elicit maxi-
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R. anterior
mid-portion R. cheek
of forearm
R. side of R. palm:
forehead hypothenarportion
Age, yr.
and Sea
4SF
66M
53F
73F
51 F
37F
30M
38M
23F
35M
30M
27M
54F
31M
25M
mal sweating responses in the palm with mecholyl
introduced eleetrophoretieally. We can conclude
only that palmar sweat glands have varying de-
grees of responsiveness to mecholyl. The same
could be true of sweat glands elsewhere. It mny
be, as Rothman (7) has pointed out, that condi-
tioning of sweat glands is important and that a
nerve tonus exists which can increase or decrease
the responsiveness of sweat glands to non-
nervous stimuli. It would seem worth while from
a clinical standpoint to delineate those factors
which can increase or decrease the responsive-
ness of sweat glands.
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* Numbers indicate severity; letters size of
droplets. See text.
